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mm 

i^mxu mm mm 

[s^eis] 0004 

[XilS^XH 2002.11.26 
[^H|l=5l^f|] H01L 1/00 

[^S°J S^SSl P I EZOELECTR I CALLY ACTUATED VARIABLE OPTICAL ATTENUATOR AND 

MANUFACTURE I NG METHOD THEREOF 

^ XI S ^ ^^SIAI- 
[SSI2J2H] 1-2002-012840-3 
[CH£ieil 

^§S! 

[CU£|£I2H] 9-1998-000202-3 
[ £ i^l e m £ S ] 2002-027075-8 

^S2|] 0I§^ 

§?S^I] YEE, Young Joo 

[^SJe^eiS] 680823-1093111 

[?@SjS] 463-070 

[^^] S^ISE £^A| Omm 215 OHSFD^ ^SOUI^ 210§ 

604S 

[^1 KR 

[^ixi] mm^ xii42i°i ^hoii °\mo\ ^01 m&mua. ch e.i ej 

^SS! (oj) 

PIMSIS] 20 2 29,000 SI 

[^^tS!S] 9 3 9,000 SI 

0 2 OS! 

[^ja^^si o m o si 

[©31 ] 38,000 SI 
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[.S.«W] 

(fiber-optical communication network)-§- % ^}^\ 7) (opt ical attenuator) di^VS ^r-S" 5 ] 0 ! 
# 4^^(Wavelength Division Mult iplexing:WDM) «<H^ % i4|H$|H ^MH # #^ 

2:^71 (optical power regulator), ^ -tlJ: 7># cf^^M , ^- <0J: <&&7] ^ -g-5.5. A>-g- 

^^Al7l7]l4 % A>o]6fl o-^^om Tj-^Tfl* ^ ^ ^Al7l7l nfl-g^} 7 ] 

313 t^-fr ^% ^ 31 ^7} ?\x)5L 31 ^5.7} ^oa), ^ SV^fe tJo. 

^ €■ SESh # £4^-* °l-§-*Rr 4iS. # 

41Jl7> Sfl^-^m &*\)%o} o}<% g-^^^- #oyi£ ^ wv^ ^ ^ 7 y^ jg. 7 v 

7}^. % ^7l» ^SRf n|-o]H^^Al^ 7l# ^ HVi^l ^ "5~Sr -§-*H 

£ la 
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^ 7>^ % #£[7] ^ ^{PIEZOELECTRICALLY ACTUATED VARIABLE OPTICAL 

ATTENUATOR AND MANUFACTURE I NG METHOD THEREOF} 

£ la^r £ Aj-g-s)^ <y-^ ^ n>ola S u}^ ^}9] o^^l a>a]£. 

£ lb^r £ laS] ^ 

-£ 2b^r £ 2a^l ^lail- 7l-g-*l ^-f ^ ^ 

£ 3a £ lb^l A-B ^ 

£ 3b^r £ lb^ A-B ^ <^£. 

£ 3c £ lb^ C-D ^ 

£ 4a ^1 £ 4p^r ^ ofl Af-g-E]^ <y-^ ^ *1 ej afla^ ^£ 

l: n]ei 2: ^§--g- ^^^1 

3: <3-*i*H *W 4: 3#^r 

10: 7l^r n: ^ 

12: nfloj ^cgnV 13: ^E]2f 
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14: *}z}- 7 flti|^ 20: ^^^1 ^4 d}a 3 | wvnv 

21: oj-^^l <^z}- o>>i3L-§- 22: <y-*l*fl ^zj- d}a 3 

30: «_U> <g<* ^-^-ov 31: tiVA>nv 

32: o]e^ «Va>^- tg^ =-4? yv^i- 33: ^izj- D } i3 ^ ^nj- 

40: *i-§-^ ^ 41: *iz]- n>^a. ^ wvtq- 

42: *JzJ- jrflEi 50 : ^-§-^ zj<£ «VnV-g- zj-^B}- 

100: ^ v}°]3.S. 201: °m #^-8- 

202: #^ 

n cK fiber-optical communication network)-^- ^ zj-i] 7] (opt ical attenuator) ri^KsL ^V-g-S)^ 
4^ nf^s|-(Wavelength Division Multiplexing:WDM) y 0 v ^^ # i-llH^H. # 

S^7l( 0 ptical power regulator, ^ ^IJl 7}# A^^rA , % ^.S. <£^.7] Aj-g-sj 

^ , ^ ^ ^ ^^>^i ^ ^ ai-g- ^zj-o] 7^tt <y-# 
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el^i* f-^l^ 9}^^} 3^ ^ ^ ^^Hr^ Ji^- ^i^oi 7 >^ ^-ai^ 

^Efl^ -g-AjnJ- A ^C. J|.XVAl7lJL Olcf. # J§-A]nV 7l ^<£| ^ -g-A]^^- o]=-^ 

AAQ ix}t^ ^7l^ ^ #^ o>qe). ^713. ^]7>s|^ ^ #^°i aijt 

ofl ^ # ^ ^ ^fl o> is\ 7 ] nfl^-ofl -g-o] ^7l» S^tt ^ &-cr 7}^ # 

*MM3 f^jo] ^-Z|5lJ7 olcf. 

#*>7H 3^*K£-I=- Q±.*\ 71 ^ # ^71 (fixed optical attenuator)^ o^l ^e) a>-§- 

5131 Sf^- Cf^S}- ^^1 # -f-AjoVojlA^ ^H}^ ^^11- 7Wb 4^ 

^ ^^Hl tfltb -*tfl^^l # #^ Wl^T# 7>^ % ^7l7> 7fl^£lJl 

<25> #2fl 7}^ ^ #£)7l^r <^ #^ ^-B-^l ^>14» 7l7fl^O.S. <*j # 

^ 3^ #^^T ^>°H1 # ^4^7* S^l" ^ #^7fl 

(Fabry-Perot inteferometor )^--%: #«?J3H ^^ #^-fMl ^a>S]^ ^-^^ S^^-cf. ZLBlJl, 
^ ^>°H1 ^ -£sfS(optical waveguide)!- ^1 % ^ J^-fr 3^ 

<26> ^1°V, a o V 7 ] 717,1^ ^ofl ^tr # 'Itt 7H1^ ^-§^!- -§^1 ?1 7l ^ 

*r ^i^o] =1*1 ^ ^ £7 > -SlJl «A] ^ tr7fl7> o| Cf. S *V, 

^1^1 £1711- #ol7l ol^7l ^^011 ^^g). o^Al o^r}.. ZLelJl, ^^olu)- ^ ol-g-*} 

^ H o V ^^ 3^ ^-^ol 01^ ^- £4^1- ol-g-^- «i-^(thermo-optic) 3L$r ^ 
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7] -^(electro-optic) 7>£ % #^7lfe i£ ^o] 30] £4^2j s.^ ^ og^ ^- ajjto] 
^ ^ 4€- ^^(polarization dependent lossH #°ls>7l ^^-o\] ^ Aj^cq sfl^- 

<27> -31^ 7V^J1 ^Sj-fr , 3.7l7> ^-JEL #2] S-fl^-o) ^-i- ™n> 

°>M^ 7i7>S cfl^ ^^>ol 7>^ 5-^^ # ^7l7V JQ.^S)ZL ^Cf. 

<28> *V H]-^ ^Sfl # 7l ^ % 7}?\)qo_5L ^^^7)7^ # og 

#3^ ^r°H ^o] ^ *\^}?}7] nfl-g-<H] 7l7jl^ ^ *V ^ 

^ ^7} ^ #£7> ^J°^ ( ^-f^ # ^o) 3. &$]%o] ol 

^^f. # £311-5-1- o]-g-^ ^-fofl^ ^.^ ^^o] ^ ^]^7> Sfl^-S]^ £-*H^l 



^ #£\7) ±7}M: ^^Sj- ^ *\7}S\- ^ ^ #^olJl JL^ ^^g- 

<30> ^- 7 l^ ^H>}7] Sf\# ^ o. s£ ^ 51 s" #A>^ «^ ^ ^ A]_o<4; 

• ^ 71-ir^^l ti_VA>^ ^A>^ # 71^1 «m*g ^7lofl 

^*fl ^^£1^ ^l^i ^Eflo] 7^0.^ «V^- tL o_] *Lo]] n] S ^ 7 > ^7]-Slo : | 71^0.5.^ 7]--R- 
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f-Tfi ^^H, #7l ^-ft-Sl # ^Jl» 4i^Sl ti_VA>^H #3 ^-B-s. ^1^> 

<31> #7l ^ n>oi3^. ^7}°] ^#ofl 3*l*Rr ^l^; #7l *l&|sl <q^ofl 

tifl*l£M #7l Dl5]2] Jf^-ofl <£;ISH #7l ^ ^ X\?)7] 

<32> ^-71 ^ ^7]^r ^ ^m°l7l^^ 3flH^ ^-Wl*Rr ^-g- ^^fl 

#71 «g-#*l|* *1*1*H ^ #71 <&%£\JL TS^O] 7}%6\] Jl^S\o] #7} 

^^1 7V^-S.-Sr iq^rJi ^Efl^ wVnJ-O.^. ol^Ol^l4. 

<33> ^-ol ^. ^ oj-^ ^ 7 }l£ # ^71 ^ ZL *fl 2: # ^ ^*H1» M 

<34> 5Lla^r ^ ^ * r °l35. n] e) <£] A> *1 ;£ o] ji , J=lb^r £la^ ^ 

SoH, £ 2a^ #71 IE lb^l X-Y^Ml tfl^ ^ °1* ol-g-^r ^ 7>£ % #$7] 

Si M-El-ifljI, £ 2b^r #71 £ 2aSl v)z] 7 \ 5)^ £^ *V 3^3. ufEf^ ^ojcf. 

<35> ^>7l lE^^g: #2:*H -S- ^P-f- c].6las. *1 3(100)3- <>1« °1 

-8-$ 7>^ # #£\7)°) 7l^3«y «o V ^# «^0>^.£S. ^Vcf. 

<36> £ lasq- ibofl £Al^ w>sq- ^oi ( n]e|(i)^. ±^si\ ^ofl 3*1*}^, #7l ^eid) ^ 

°11^ #71 nl&|(l)» 3?^(4)O.S *\£A]7)7] 4\$± ^7)7} Jfl*]^h}. #71 ^ 

71^ ^-#-8- ^^1(2)^ oil- xl^l^ Si ^(cantilever) ^Efls] ^^(3)^^ ^1^-<>|^ °X 

#71 ^-g- ^^^1(2)^1 #71 ^-§--8- ^^IHI ^7|f 7H>7l^tb #*>^- 

#(2-4, 2-5)Sl <gEfl* 7>^14. a o v 7 ] -l^ <&#z\](2)% 7)7)f>}±; Sl^i^ zi <^#ol ji^sl 
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^71 ^Ji* o]s- « «4 nlaj(l) *HMfe 71^(13, 12 H ^*1)*r*l 

#*fl. ^ ^l^ofl ^^1*V^ "leKD fl*l*Hr #3)7> ^4. on- £ 

£*1 -g^T^, ^71 r.l&|(l)^ 7l^^^-E^| 5>lfe ^^-^-oil ^7> 

( suspended )s]7l nflg-oj] (^Ji #^-ofl ^*ltr ^JS. ^#2] ^ 

tr)^-^ -S-^°J°fl ^"^ #7} S]^i^(4)-i- 7l^^S 3# £--g-^- ^ &Cf. °]^r #7] 
T 1 * *>°l35. (100)2} ^S7l- ^ojcf. 

^71 SAltV ^ ^71^ ^(l)^ £Al*V ^O^, ^ 

^■S- ^)tfl zv £) ^ ^-^^(resolution) ^ iL^s]^ ^-g- #7)1 

2)3 ^^lS. ^ $J>^, ole^V o^«_ <H*1, og-^ ^ n>ola S 3 o) 

^ £ ?H -fr^W. #71 ^^1(2)^ ^ 71-^^ 

#71 Si\%2_ MVnV^ 7 1^- ^ol ji^JjLoll <a-^^l(2) ^fl^^: #71 ^f7H 

^ 9J7>§>71 ^tb ^-8- #3l*fl ^ ^j=(2-4) ^ ^ 3fl£L(2-5)£j- °1 

^^cf. ^*i, <a-^ 1- ^#*>^ ^-7i <a-^^» ^ixi^ ^l^ii- ^#sRr 

^ v ^°r *# ^7l JL^-^V vflJf ^-^(internal residual stress)^: #5L <&°-^ , °1 Q^r 

-§-^o| ^olofl ol sfl ^ ^oj-ol 0171-sl^ ^Sr£ ^ Hf| o]-^ ^71 7> ^7l ^ 

(initial deformation)^- ^Tfl £l^ <^^^ d!^(i)oi ^ 7 i ^a>z}-^- ^-^711 ^cf. ^- ^-^ 

°fl^^ olE^*V ^7] ^71 sr>7l ^S^l- ^^^-^ tfl^^^J ^^1<H1 ^-g- ^P- 

^7lfil- ^^tr ^Efl^ ^71- 01 cini ^-^71 ( dummy actuator )» afl^^f^, S| ^ ^ 
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91 A-B ##<*« *H^*Rr ^ ^(torsion axis) (4)* 7}%*\ JL 

<39> ol^D, £ 2a^ 2b# ^ ^71^ t°mt4 

<40> ^-71 £ 2a2f 2b^ £ lb^l X-Y* ^-S- n>o] 3S D]e^(ioo)^ vfl^- 

*l£l(lH nflsfl ^^^1 #^3 3^ ^ # >a-B-(201) ^ #^ ^ ^-fK202)7> JE^tf. 

<4i> ti ><4 ^oi, Dlei(i)^ 7m ^sj-fe oi^sH &o.pJ t o} S ^^|^> 

tt ^I^ch] ^sfl £ 2bSf ^o] o.^ ^- ^ ojrf. 

< 42 > o^, £ 2a ^ #7l nleKl)7> S] ^ ^ <5>*1 #3WH, °1 ^4- #7l <^ % Q 

M201)^^\ Sl^fe i^ol^U^: #71 n)Ei(l)oll ^A>£| <^ % ^-fr(202)JL ^7]-^^-. 

#71 #^ # ^-fH202)S. Sl^^r #2] ?^ol ^ofl £Al5lo^ ol^. Aj-^ ol ^ % 
(201)^1- #^ # ^-^-(202)^ i^^l ^51(9)51 # ^1 =M 0I7I ^fl^^l #^ # ^^-(202) 

<43> £ 2b^l £^1*)- w}<4 ^-ol, oi^ ^. ^^ ( 201)o 1 1a^ #A> sl^ eflol^ alA^c^ %■ 

A # ^-B- (202)3. #iiL* ^*Rr D 1&KD# #71 ^-g- <y-^l(2)!- ol^><^ z}- 

£ e 
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t D v># S\£ ^HWI 33, #^ # ^-B- (202)5. 2}*8*Kr 3H*i ?-ll^o] nl&l 

Sfe cfl«fl A9 n Jf ^- #5)7} ^*$f>}7)) S\o] t ^ # ^o. (202)o11 l-cH7>^ ^-^=0] 

^S)-*>711 £4. #3 # ^-n- (202) 9^1- ^ ^(intensity profile)^ 

# # ^* f^ilS. 7^1 ^(Gaussian) ^Bfl» xx\t\] # ?^sl ^ ^ ^2] 

°^Hf (entrance pupil )$] ^ ^o] QJ^l^r *1 ei ^°1 #ej)6|Hfe. £ 2a £) 

■f^ofl £^1 £ *\$\ £°1 #^(PoH ^i^siq-, D l^ ^^^1 ^*fl efl°l*1 

? |^ol #5^ # >M 0.0} ol A} «. 71^^ ol-^Tfl 5^ £ 2b^ -?-^H 

51*1 € ^r^r sjcfl^a^cf #3 ^ ^- #^ P A 7> #^ ^ ol«y slH.5., eflolx-1 

7V^ ^(variable attenuation) 7l^g- £t\) ^cf. 
<44> Qo], v)Zl(l)7} ^ £)*1 ^ ^ofl # # ^ 

Po^ll tflSfl, Pl^ol ^ j^z}- 0 ^ ofl ^€fl o>7l5l^ eflol7-l ^ ti_U} ?ll^sl ^tr ^5}-^ 



<45> A 9 =2 • 0 t 

< 46 > a o v 7 i ^p.^ A ] ^ p AS+ ^xjg. ^ ^ Po o} w]^.ol #^-£-( a ttenuationH SJ^, o] ^- 

<47> p 

<48> ^ (1)^1 ^(tilting actuation) # #^^§-8: °J-°5. 2^ 
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£ 3a ^fl*l £ 3c^r £ lb°fl S^ltr ^P-g- *le-K 100)2} A-B 3a) ^ 

^JECE 3b)2f C-D ^S-CS. 3c)« S.*) 

nleKD^ ^1* 5Hfr c ] 2--) ^(plate)(l-2)3)- ^™ a ^ofl *va}. 

^-(1-1)0.5. ^l^^lcf. A o V 7] aJ -A> ^(1-1)^ % $ Jfr -f-Ajofl oj^-s)^ ^ 4^. O^oflAi 

^ *]&| (dielectric mirror) 9X^. #(1-2)^ ^Mlfe- ^7] 

^\ ^(1-D* ^tr 3.^ ^* #^j7)ji ^£ a] <y-^ ^§-7H °) 

oflA^ ^a] # (1-2)^ ^-7)]^ SOKsilicon on insulator) ^ 7)%°\ ^e)^- #(11)^ 

^*fl ^*fl*l^, "ti^ ^<S*Kl2H ^tr ^HHl -g-oi^v^i 7}-^tf. 7 1 

*-ir SOI 7} 3§.^o) cj^^ ^^3. 71^- o. o]-g-^ AV 7 ] og-^ ^ u>ol3^. nl^(100)« 

^}^}7] ^(l-2)ofl ^-^i (boron) ^ l-^«-^r Jl^SS. 

°\ ojttj-^ Aiz| -^(anisotropic etchantHH -^A 3*1 7}^ ^ 

£ 5tU, ^Afr ^e-i ^ i=f^^ ^^^(polysilicon) ^ *fl^*H ^ 

^£ ^cf. ^-71 ^ ^ s)^ ^(4)£r nisi #(1-2)3}- v]e) ^ 

£ Ji^°l ^ * (11) A>oli- c^^s.^ ^(1-2)3)- ^Efl«] 

^^-g" ^^^1(2) ^ S]^d ^(4) ^7> 7>^-^ol ^ ol 

3c^l 5^ ^^-^1 £A]tr ^-rfls^ ^l^Ji ^Bfls] ^-g- <a-^^l^ ^Mltr ^* ^^7) 
^tr c+^5Lol4. ^. ^ofl 2]^. oj-^ ^7lfe aT-n). <y-^ #^(2-2)o] ^>-^- 
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(2-3, 2-1) a\o}6\] *$s§Q <$^) 7flBflAlEi (capacitor) ^ ol« *1*1*H= ;g<£ «v^(3)o. 

3- ^^4. #3 #^ <U%}£.^ PZT, ZnO ^~8: <>l-g-^ 4 1 Xl^L #*Hji. 
^(Pt), -MMR11O2) ^*M- ol-g-sf^ ^o] W^^tf. 

£ 4aMl*l -£ 4p^ t^ofl o)*Y 7}& % ^7l^ ^ ^ JjL^.o] oj-^ ^ D ]. ol 
ELS. °l5l(100)^ ^}3i ^^-i- S^ltV ^^iolcf . ol ^ S a>;E;*fl ^ ^ ^ 

*r°lH.3-*H^ 71 ^JLS. #7] u>olH^ nje-1 i^>( 100)1- ^^-2.5- ^^HrC-fl 

#7l £A] £} oj-^ ^ P>ol 3S 015^(100)3] ^ ^AH1^ ? nflol ^^nV( 12 ) ( #J=L ^ 
3-&#(llH 7)&(10)2) ^f>}^°]) ^-«|(40)# ^^Rr ^71 -tf 

« ^ o.^ ^ SVM>(40) *Hl5- ^ #^(2-1), #^(2-2), ^ ^(2-3)-!- 

^^1^(2)-!- ^*r^, ^ofl wvn| (20 )^- ^aVfV * # 

#^(21)^: ^^-Jl ^"71 ^z]- Pf^ii-g- tivov ( 20)^- ^z^^l-o] ^iz| p>^3(22)# ^*Hfr £ 
^l^f; ^71 ^z]- ^3.(22)1- °l-g-*}^ ^-71 ^ ^^-(2-3), ^ 1:^(2-2), ^ 
(2-1)^ *]z]-*M ^.g. *}-*Ufl(2) ^ ^"71 -iiz]- n^3(22)# ^\)^}JL z> 

^-^"(30) ^1)^* ^1-g-^H #7l ^ 7-1-g-^ «Vnl-(4 0 )^ o^H f ^o. ^. 7] 

Z>^-5V(30)-a: ^7i<5l-^r ^^121-; <#7) ^ >5H 0^7}- ^ 
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€ ##^(31) 3fl€* ^*Kn. #7l ^^f #-*f ^ofl <a*]-«K32)S % 

^ * A o v 7l ##5|(31) #-^3 ^V^(32) ^ ##^(31)* *ll7i*Kr #31°}: *W 



*r-8-€ ^r^(41)£ #-^°fl * 5>l#iL ^^^7lfl* #W(33) 341€ 

ZL #JfLofl ^#<5>i oil: ^-#^-(41)* tf-g- #7l ##^(33)* ^171 

S}^ #31°+; ^"71 71^(10) ^B^l «VnV(40) S ^ofl #^nV(51) 

^#*>JL, °l-g-*H # 7 ] yvnv (40 )^. ^ZJ-Sful #Z}- n>^H(51)l- *8#*Rr #312}-; 

#71 D>^3.( 5 1)» ol-g-s^ #7} nfl 03 ^^^-(12)ol JE^uf-iE^ ^2}^ 71^(13)* 

*H ^ ^flHlEl(14)# ^*Rr ^3l<4; #71 f2f n]B| f^f fl^ 

(60) $^*}uL oil- o)-g-§>c^ #71 Bfloj ^«grq-(l2) g #^- jf. 

#7l ##^(60)# ^T^Kr ^711^; #71 #Jf ^^-(41)# °l-g-*H ^ v 
(40)* #z^Rr ^r^lS o]=o]^icl-. 
< 53 > #71 ^ tfXIM- #ci #4*1 >^*>je^- ^4. 

<54> ^ f £ 4a ofl £ Al^ B>jq- ^-o], 7^ #J=L ^Sl^ #(ll)ol nfloj £ 

°i^"(12)#o)l ^#£M SOKsilicon on insulator) 7l#(10)-i: ^^flfiS <j}<*] , #7l 7)% 

o] ^J^ofl ^ o.^ (low-stress) ^(40)-£ ^#^. #7l «v^( 40 )^- -§-^ 

* ^^tr ^£l^ ^5}- ^-(low-stress silicon nitride) ^-§- 0]-%-^ ^ 

<55> SE^T, #71 #-f g_x£o) £<g o. ^Al^ljl &| <£) ^ Al oj-^ 

^■§■71 o|| Sl«B 7>*flxl^ ^^^ofl tfl*H n]e| ^l^l^tr u| E-| ^ ^#S>^-I3|1 A} 

<56> Cf^-, £ 4b o|l JEA]^ B>«4 ^-o], #71 ^-g-^ *4<£ «Vn}-(40) C>1 tg # £ 7^(10)^ 

^ S.^o\) #^ ^ A\o)6\] nfloj^ oj-^^ 7fl3||AlEl(2)l- ^#*>7l ^^"(Pt) f-^1 
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^(2-1), PZT ^ M(2-2), ^ ^ ^}^(Rn0 2 ) ^ W #^"(2-3) 

* «1-BV *§&i\S. ±$2] 3# tb ^, ^"71 ?fl3fl^Ei# SflE]^ f>}7] ^ 

^-7flofl>| Ajz]- D } ia£ oj-g-^ s>c n>^a(hard mask)-g- ^ ^Efl^ f^VjL, Af^l 

5.2}- ^^(photolithography)^- °l-g-«H A o v 7l €r>^ P } i3 | sflis^ v}7] *\z^ 
^^(photoresist HI ^1-^. 
<57> ZL £ 4c°fl £.*Hel ^-©1, ^-71 Zj-^ ^^-g; -f-Sfl ££j\i ^Z^- p>i 

■3. ^(20)* ^ ^ HL^- ^ ^ ^ «o v ^^-S. A}^ ^ 7]& S^ofl 

<58> £ 4<H 5*1^ WfSf Z>o} ( % 7 ) *\7jr n>^H -§-*fl £L&|\+ 

*i^-(2-3)-g- ^ ^ #^(2-2), *>-¥- *l^-(2-l)-g- #4* ^j^iLS ^Zf 

^ A o V * 7>^4. 

<59> n t}~g. ( £ 4e.nl £A]^ z>ol ( p]^ #o] o^crf o| ^o.^ ^ hi-^ ^ 

*}7l ^tr ^z]- pI-^HS. oj-g-^ ##sJ-(30)-§- d^. o. S ffflEi^ *Vcf. 

<60> ZL S. 4f°fl Wl-fif Zj;Ol ( ^o_^ ^ ^ cri ^_ Al 7j ^ ig E}-*V 

^r^°l ^€ W(ll) ^ ^ ^ , JE^^ ^"71 ^ nV^. 

<61> ZL Cf-g- ( J£ 4gofl £A]^ «>fif Zj-Ol, tiVA>^O.S A]-g-5Ll^ c l ^ -g- Zj-^V 

iL=( lift-off) ^A^L ^* r 7l ^*r<*l z>^(31)# 5=5.«H A >^1 S.Sr ^^-S. sflE^ 
Sj-JH, 31] Ei^ £ Z>^-n^ ^-ofl ti}A|-£7} ^ ^5] ^-g- ^^-^ = ^d]^- d] E-| a_V 

^- ^ ^-^"(32)* ^^Vcf. 
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<62> zl cf^-, £ 4h ofl 51*1^ w}<4 ^-o], ^-71 ##^-(31)-8: oH^. *£i=. #^H(solvent )ff- 

5]-(l-l) aflE^tbcf. 

< 63 > cf^-, £ 4i oH HA]^ ^-ol, ^ H 3 ^(release) *W *>^= 

i3S 3 f -f-o^ ^ avnv (41) .g. *V ^ #7] ^ «VnV^ <5>7l 

(33) ^^/>^1 5.5}- ^JIS 

<64> ^-71 lE]^ ^€iL ^ =L ^-g- <a-^^l ^^-^1 sPf 7l 

<65> ZL E 4 jofl yj-cq. ^-ol > (33)^. jg.^ c^yj *>^- "r^H 

-g- ^ M]-^(41)^- ^ ^(wet chemical etching) HL^ i&-g-# o]^ Aiz}-(RIE: reactive 
ion etching) £^ ^(dry etching) ^ *>M-S ^1^*1-^ ^e)^ ^ n}ia ^^1(42) 

-g- n]E] 71^ S^^] ^*fl ^q-. 

<66> zl cf^, £ 4k 6fl JE^m wV^r ^•ol > 71^(10)^ ^^-#(13)<H] ^-§-^ ^ 

<£ HVBi-(40) S.^} £}tb ^ SSj- ^^o.S. (50)^- m]^^. 

<67> Zl tf^g-, £ 41^1 W]-^ ^-ol ; ^nV (50 )^. r= e ^ ^o.e$ «V 

^(40)# ^ 7l^(13)ol JELEi^ nfl^l ^z]-*>ZL #ff- ^1^^ T5>^ 

<68> zl tj-g-, £ 4m cHi jeaI^ a>^- ^-ol ; oj-^afl -o] t§*$s]o] oi^ 71^^ 11 
*Vjl #71 ^^--g- v}^=l uflEi-i; s>^- K0H(potassium 
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hydroxide), EDPCethylenedi amine pyrocatechol ) , TMAH(tetramethyl ammonium hydroxide) ^§-^1 
^-§-^°lH *W *H ^4 ?B«1H1(14)1- 3^i=h #7]S± *\z*o] %\t$S\o] ufloj 

3<3*Kl2)°] JELtHuMl ^^l-o] ^^§>7fl ^4 ^-i: ^l^H 

^ 711^^(14) 7>^-m ^ &£f. 

<69> ZL Cf-g-, £ 4n o)l ^-O], AlZ^ 7fl ^ *pf 7) % #^nKg. 

51i€?>Jl A>^1 7l#S ^]Z| n>^3.-g- ##^(60) # sflB^ 

<70> OL tf-§-, J£ 4o°fl 51*1^ ^-ol, ^-71 ##<2|(60)^- £LE^ °fl ^ ^<£^(12) 

^ W ^Sl^^(H)* 7l^r A]Z|- €fH ^T^JI. #JjL 71^; ^2] *j ^ M| 

^(40) °1 £LS^l4£^- tr ^ ^ ##^M: ^l7l*l-Cf . 
<71> Zl cf^-, 51 4p^l S.*]& go} > o]u) 7}$; ^igofl ^e]^ Alz| nj-^H 

4 ^ (42)1- ^i-§-^ ^ W(40)-ir 7 j^. a^ s h e1 Alz]- ^T^j-JL 

^Z}- t\EL v\^EL ^T^lcf. o^7lA-l n^d), 7§Eflo] ^_g_ oj-^sfl^) 

^ ^(3), 5)^ -^(4) ^-ol 71^ JL^K-sLlf-B) f&7} 

<72> # 7 |<q. ^ »^ 7 J# ^o]5l]( wa f er ) ^-ofl 4^ 7fl <Q-^ oj-^ ^ ^o] 

3S *l&|(ioo) (dicing) ^-1: °}&is}°) 7 M i^S. -&£l^JI, 7^0) <y-^ 

^ v}°)3.3. DleKl00)fif <^#^ # ^-^-(201, 202)1- AS. 91- °1^-51^- # ^ ^ 

5fi 7l*l (package) iflofl S^5LS*| -g- ^o\) 9]^ ^ % #£)7]# ^-^ 

<73> A oM # ^-B-(201, 202)5|- u)ei(l) >M-°Hfe- eflol7-l «}-§- ^ 31^1 d) 

51^-^, ^-7] % ^-B-(201, 202) 7}^6]} ^ 7 ]^o) ^.7}^. ^ 91°-*), ^7} sfl7]*l 
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#7] # ^-fK201, 202)7} #7l *}°]3-3- (100) 3 ^>^(i)ofl 7 j. 

<74> aj-7] oj.^ z?.^. 7 y*$ sg. ^71^- s^-^V ^ tf^sKWDM: wavelength division 

multiplexing) «<H^ ^ Ml^^H -*MH % #^ 2:^71 (optical power regulator), % <±3. 
7\ 7 ^ cf^^r^l (optical add/drop multiplexer), ^ ^1^1 ^^7] (opt ical cross-connects) 
^ 4*3=^- -g-J£JL ^ Sit)-. 

<75> a o V 7 ]^ „^ ^-o] ^-^ ^ 7>i£ ^ ^71^ ^ ^ n>o]aS <>]■%■ 

*H % "f-^I-g-^ £f ojE-j^oli 7><£ # ^7l» ^«Hr 3J°-3.>H, 

u>ol H5 .^Al^ 7 |- £ ^ f~§; ^ ^^S)-^ olE^lo]^ JjL= o. ^ 

9X^. St, £ ^ ^ ^ 7>^ # #^7l£r -H# 7>^}n} Bj-^S- g ^ 

4# ^ ^sj- % M)H^H ^oHl^ ^ #3 5^7], # ^lJ: 7># tr^sM, # 

Jl ^^71 -%-5L3. ^ $1^ Jrj^} 51 cf. 



27-17 



1^020074096 2003/10/20 
[3^* 1] 

% % -S-frQ; ±%Si\ ^5L£. 7)±o]& ti_U>^ <QA\f;}±: #3 

^ 71*6)1 wVnV^ oj.^ ^ «fl ^ Efl ^ ^-g-^ «V^- ^ 

*]J=L ^JjLofl nl^ 7 > ^7>£]ol 7l*O.S.^-Ei ^-R-^-Tll ^§-£M , #7l ^K] ^ % ^Jr* 

^JlS *Rr #3 ^ 7>^ # #£) 7 1. 
2] 

1%H1 SU^i, #7l ^ ^ n>o].a S v]z]^ ^>a) ^ofl ^*l*Rr ^le-lsf; # 

71 DlE^ Hfl^Sl^ # 7 J ^le^ 4^ ^ofl 91^5]^ ^7] ^ 

W ^7l^; #7l ^ei ^ ^ ^71^ iJJf ^ofl ^JZJ- 7fltilEl7l- 7l*O.S 

^^l^ ^* ^^-5. ^ ^ 7}i£ # ^71. 

3] 

*ii 2^hi $a°H, ^7] <y-# ^7i^ ^ ^<a-^ ^ov-i-o^i^ 

*rfe ^-g- ^^l^; ^71 <&£*ft* ^1^1^ <y ^°l #71 "1^ Ef^ol 7l*o)l 

#71 ^ofl «£^ir ^lti ^Eflo) tH-nl-o.3. o]^^ ^ o. 

AS °r*l ^ 7>^ ^- ^7l. 

4] 

2* 0 H1 Si^H^i , #7l ^^71^1 ^--g-g- oj-^^l^ #J=L ^ ^^-/oj-^ 1-^/^ 

^ ^Efl^ <y-^^ 711 sflAlEi (capacitor) ^21- 7^1^, ^Efl^ ^o.^ «v 
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U AS] 7}& JL^ * *>-fr3.& ^7} <%<*o]] ^ ^£)tt 3 -g- ^ °-3L ^ 

5] 

A 2%H1 5a<H>H, n]E^ «VA> n^jzj. c^o] T^l^ ^ ^ 

^Mll- ^(plate)# E) 3L#*Rr 3^- ^H)J1S. ^ ^-S- 7}£ % ^7). 
[3?^ 6] 

*fl 2%H1 A o v 7l ^ v}°}3.3. n^fe # 7 | "l^H 3H*i # 

3 ^ ^-fM ^.2.3.-»M U-^S. ^^5L *>q- ol^-o) tjj-^o.s. 

^ ^^711- ^tfRr ^lO S oj-^ ^ % 7^71. 
7] 

^SLS. *H cfl^l^o] o^ofl tg>£s] ^n] (dummy) ^7] -¥-7>*M , #7] <& 

£-3. ^ ^ 7>^ % Tj-^71. 

8] 

3^ 2]^ £-§-2] ^ ^ 7^1^>7l ^tt ^*fl f^J ^-g- n}^ ^ 

^"71 ^ 7}3£°\) 51^5)^ ^-i- ^-^-2.5. ^ ^ 7}# # #£\7] . 
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9] 

—5. <y-*i ^ 7># # 7i. 

[$^* 10] 

n ti 0 ^ £<3^(12), ^ -a 21^(11)^1 ^# 7l^r(l0)^ #3^1 ^-g-^ 
(40)* ^*Kr #7)1 ^7] ^ *]-§-^ ^(40) ^ofl ^^^1 ^3flAlEK2) ^ ^t]- 

n}i£L(22)-& ^*Rr #7fls]-; -$7} +m v}+~L(22m °)-%r*}^ <&#M] 7^1^(2)-!- 

±\^\<^ ^-8- ^^1(2) * A oM ^4 n}i 3 (22)t ^T^iL #7l ^ 

*1-§-3 *d<£ ^(40)3] ##s]-(30) 3fl#JliiL *jzHRr #74l2f; -$7l ^S#<HH 

c 1^7> ^£-ofl# #^KH32)* ^*Rr #711^; ^ Aj-g-^ ^-#^(41)* 

T^S" ^ ^^}7l^*fl 3XflE^^ #7lls>}-; ^-71 71 #(10) 

°H ^# 71*^ ^(40)^- Al^>o^ ^lz| n^a(51)l- ^*Hr #71151-; ^7} *\7-$ 

D }i3(51)t ol-g-^H ^E]€- 7l#(13)-i- ^ ^ 7flw]Eq(l4)-a- ^*Kr #711^; 

71 *>Jf ^# ^#^1 ##*V(60) sjjigo. ^^jt. ol^- ol-g-^>c^ Aj. 7l nflol ^^5^.(12) ^ 
nV(4 0 )^- ^t^T &7\]3. ol^O^^l^ 53 ^ oj-^ ^ 7].^ ^- ^-£) 7 ) ^ h o V 
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